Abstract The migration of working-aged men from Mexico to the United States fractures the family-centered support structures typical of Latin America and contributes to high levels of depression in women left behind in migratory sending communities in Mexico. Mujeres en Solidaridad Apoyandose (MESA) was developed to improve depression in women through social support in a resource poor setting. MESA is a promotora intervention that trains women in the community to lead social support groups over a five-week period. The MESA curriculum uses a combination of cognitive behavioral theory techniques, psychoeducation, and social support activities aimed at alleviating or preventing depression in women. Results from this pilot efficacy study (n = 39) show that depressed participants at baseline experienced declines in depression as measured by the Center for Epidemiologic Studies Depression Scale at follow-up. Other findings demonstrate the complexity behind addressing social support and depression for women impacted by migration in different ways.
Background
Approximately 11.7 million Mexican immigrants live in the US, representing 29 % of the US foreign-born population and 10.4 % of the Mexican population [1, 2] . While current immigrants in the US represent a substantial proportion of the Mexican population, family members left behind in Mexico represent a larger proportion of the population [2] . Numerous studies have focused on the mental health of Mexican immigrants in the US [3] [4] [5] and offered strategies for the prevention and treatment of depression in this group [6, 7] ; considerably less attention has been directed towards how migration affects family members left behind in Mexico.
The migration of working-aged men to the US profoundly impacts social support networks in Mexico, resulting in the depopulation of small Mexican towns and the transformation of communities traditionally centered on the family [8] . When men migrate to the US, the women they leave behind must adjust to family reorganization, new roles, and decreased social support [9, 10] . This erosion of support has mental health implications for these women since depression is associated with less social support, less close relationships, and smaller social networks [11, 12] . In a study in five rural villages in Guanajuato, Mexico, migration of a spouse and the concomitant shift away from a traditional Mexican family structure had a direct negative effect on women's mental health [13] . Numerous studies have found that Mexican women with a migrant spouse are at a higher risk for depression [14] , especially in rural parts of Mexico disproportionately impacted by international migration [15] . Perhaps most dramatically, Mexicans with a family member in the US were found to be at a higher risk for suicidal ideation and suicide attempts than Mexicans who did not have family in the US [16] . The mental health repercussions of international migration on family members back home represent a public health problem, yet how to prevent and treat this issue in communities impacted by migration is not well understood.
The cultural context around depression is a useful lens to guide the development of strategies for mental health care in rural Mexico. Since diagnosis data are used to estimate depression prevalence (5.8 % in women, 2.5 % in men), a sizeable proportion of those suffering from depression are likely left out of these estimates [17] . Part of the reason why depression may be underreported in Mexico has to do with a lack of recognition of this mental health issue [18] , cultural beliefs that are not conducive to seeking health care for depression, and compromised access to mental health care. When compared to US-born whites, Latina immigrants were more likely to report stigma concerns regarding mental health care [19] . Similarly, rural Mexicans were highly unlikely to seek health care from mental health specialists and instead rely on self-care and information and support from members of their social networks when treating a symptom [20] . Women impacted by migration in rural parts of Mexico are at an increased risk for depression, yet a lack of local resources, difficulty accessing the resources that do exist, and health behaviors focused on self-care or social network support highlight the need to develop approaches to address depression in culturally feasible ways.
Conceptual Framework
Promotoras or lay health advisors represent a strategy to address the health of Mexican immigrant women in the US [21] . This approach is based on the theoretical framework of lay-health advocacy to promote health education for populations with limited access to health care [22] [23] [24] . Promotoras are considered effective in Latino communities since they have a thorough knowledge of community social networks, cultural values, and health needs and are able to communicate in a language that recognizes these attributes of their local communities [25] . Studies have shown that lay health advisors are seen as role models and provide social support for positive behaviors within their communities [26, 27] .
While promotoras have been used to address depression in Latinas in the US [28] and other health issues in Mexico [29] , we could not find examples of using promotoras to improve mental health in women in rural Mexico. On the other hand, peer support and group therapy models have been shown to be effective in alleviating depression in numerous populations [30] , including Latinas in the US [31] and women in Mexico [32] . Whether a lay health model shown to be effective in Mexican American immigrants that utilizes peer and group-based approaches to depression care can be applied on the other side of the border is an open question. This paper describes a pilot efficacy study for a low cost, research-based promotora intervention focused on improving depression and social support for women in a migratory sending community in Mexico. We named this intervention Mujeres en Solidaridad Apoyandose (MESA), which translates to Women in Solidarity and Support. MESA (table in Spanish) connotes women coming together at a table to cope with the emotional hardships associated with family migration by providing each other social support. MESA was modeled after a promotora intervention focused on mental health in Latina immigrants in the US named ALMA (Amigas Latinas Motivando el Alma) [33] and uses a combination of cognitive behavioral theory (CBT) techniques, psychoeducation, and social support activities for alleviating depression in women. A description of the MESA intervention, implementation, and initial results are outlined in this study.
Methods

Research Setting
MESA was conducted in Santa Cruz de Juventino Rosas, Guanajuato, which is referred to as Juventino Rosas in short. Guanajuato has a long history of migration to the US and is considered one of the traditional migratory sending states [34] . Guanajuato also has the largest share of international migrants among all states in Mexico [35] and the largest proportion of Mexican immigrants who relocate to central North Carolina [36] . The municipality of Juventino Rosas has a population of roughly 80,000 with nearly 40 % living in rural areas [2] . More than 16 % of all households and 25 % of rural households are impacted by international migration [37] . Juventino Rosas was initially chosen in 2003 as a setting for medical interventions by University of North Carolina at Chapel Hill (UNC-CH) medical faculty and graduate students since a number of immigrants from this community reside in the Research Triangle of North Carolina. Based on clinical experience in Juventino Rosas, depression data (n = 432) using the Patient Health Questionnaire-9 (PHQ-9) were collected in 2006 and 2007 at community health fairs. More than half (56 %) of the women had PHQ-9 scores indicating at least mild depressive symptomatology with 28 % indicating moderate depressive symptoms and 13 % presenting severe depressive symptoms, respectively (Clark, unpublished manuscript). Observing the prevalence of depression in women and lack of access to mental health services, local leaders expressed the need to address depression among the local population.
Intervention Design
This pilot efficacy study was conducted among a convenience sample of women in Juventino Rosas during summer 2011. It tested a promotora-based intervention targeting depression developed through an iterative process during 2010 (Clark, unpublished manuscript). The MESA intervention focused on improving depression through peer support, coping techniques, and mental health education. The goals of MESA are to provide a social support network, educate women about depression and how stress affects the body, and teach healthy coping skills (e.g., relaxation techniques). The guiding hypothesis for this intervention is that women who participate in MESA will experience improvements in social support and a decline in depression from baseline to follow-up. The MESA curriculum was loosely based on a similar intervention conducted with Latina immigrants [33] . Adaptations included changing activities to fit women's experiences with outmigration, incorporating cognitive behavioral therapy exercises about recognizing negative automatic thoughts, and changing group activities to be more culturally relevant for rural Mexico.
Employing a train-the-trainer model, the MESA intervention is designed to train lay persons to serve as promotoras to lead five weekly group sessions focused on alleviating depression through social support, mental health education, and coping techniques. A five-day intensive training was led by study personnel and a local psychologist prior to the start of the intervention group sessions. Promotoras were provided notebooks outlining each of the MESA intervention session's activities and goals. Flipcharts were used throughout to record ground rules (e.g., confianza or confidentiality) and key points, and role playing was employed to practice concepts such as active listening and identifying negative automatic thoughts. The promotoras were trained to handle potential problems such as group dynamic or fidelity issues according to study protocol. They also received extensive training on human research ethics and confidentiality as required by UNC-CH Institutional Review Board.
During each MESA group session, the promotoras replicated the training they received prior to the start of the intervention. Each of the five MESA intervention group sessions began with an icebreaker activity and concluded with a relaxation exercise. The first session focused on establishing group norms, such as confidentiality and courtesy, and sharing migration stories (Fig. 1) . CBT techniques such as recognizing stress and negative thoughts were the focus of the second session. For the third session, a local psychologist joined the groups and discussed depression and anxiety. The fourth session focused on a ''Listen, Advise, Support'' model for providing peer support to others. The fifth session focused more on coping skills and applying concepts learned in daily life. Techniques employed in training, such as role playing and the use of flip charts, were also used during the implementation of the MESA intervention. Promotoras met on a weekly basis with study personnel to discuss group dynamics, the effectiveness of different activities, and any issues they may have experienced in leading the group the previous week. Study personnel also communicated via phone and home visits with individual promotoras to address any issues that may have arisen throughout the 5-week intervention. For participants who were assessed to need additional therapeutic help by promotoras, visits with a local psychologist were arranged after the 5-week intervention was completed. This intervention was approved by the UNC-CH Institutional Review Board. Given low literacy rates in the study community, verbal consent was utilized and acquired by study staff at the baseline pre-intervention assessment.
Recruitment of Promotoras
Based on community recommendations, church catechists were recruited through the local Catholic parish to serve as promotoras. These women were targeted given their community leadership roles and literacy level. Eligibility criteria for the promotoras included being a female over 18 years of age, the ability to read and write, availability for the five-day promotora training, and few or no symptoms of depression as indicated by a score of less than 16 on the Center for Epidemiologic Studies Depression Scale (CES-D) [38] . Promotora candidates were also assessed by study personnel to be fit for fulfilling promotora duties. While most promotoras were catechists, some were recruited through word of mouth by other promotora candidates. A total of eight promotoras were recruited initially; one, however, withdrew prior to group recruitment due to health problems. Seven promotoras ultimately led groups.
MESA Participants
Upon completion of the promotora training, the promotoras recruited women over the age of 18 to participate in their own MESA support groups. The primary means of recruitment was through word of mouth and flyers promoting support groups for women in the promotoras' communities or neighboring communities. To avoid stigmatization of volunteers, any willing volunteer was included in the intervention unless the following exclusion criteria were met: suicidality or pre-intervention CES-D score over 36 and assessment by study personnel as being unfit for participation. Volunteers excluded from the study were referred to a local psychologist per study protocol. The promotoras recruited a total of 65 women as potential participants in the MESA program (Fig. 2) . Promotoras reported that the reasons for loss to follow-up included variable work schedules, health problems, family commitments, and uncertainty about participating in a community-based group. Follow-up data were collected for participants who attended at least four sessions (n = 39), thereby excluding an additional 10 participants who did not meet attendance requirements from data collection. A comparison of baseline demographic, depression, and social support data between those excluded or lost to follow-up (n = 21) and those who completed the intervention (n = 39) revealed no significant difference between these two groups.
Data Collection and Measures
Pre-and post-intervention assessment of the participants and promotoras was conducted by study staff. Baseline and follow-up data collection consisted of basic demographic questions, migrant spouse status (i.e., no migrant spouse, returned migrant spouse, or current migrant spouse), the CES-D, and a modified Medical Outcomes Study (MOS) social support scale. The CES-D has been validated in Latino immigrant [36] and Mexican populations [39] , and applied in promotora-based interventions (range 0-60) [5] . For Latina populations, CES-D scores from 16 to 23 indicate moderate depressive symptoms and scores of 24 or higher indicate severe depressive symptoms [40] . A fivepoint change in CES-D score from baseline to follow-up was considered clinically meaningful change in this study and is similar to other mental health interventions [41] . Social support was measured by a modified version of the MOS social support scale [42] adapted for Spanish speaking populations [43, 44] . The MOS scale has been used in Latino populations in the US [45] and Spanishspeaking countries [44] and measures perceived social support using a five-point Likert scale based on level of agreement to nine statements regarding different types of social support.
Analysis
Statistical methods for MESA focused on assessing the goal of increasing social support and decreasing depression before and after the five-week intervention. Since participants were not grouped according to depression level or given different treatments based on symptomology, the focus of the statistical analysis was on examining change in the participants who completed the intervention. Given the duration of the program, participants who attended fewer than four of the five sessions were excluded. Two-tailed paired t tests were conducted to look at change in depression scores and levels of social support from baseline to follow-up. 1 Subgroup analysis was performed on participants according to baseline depression level and migrant spouse status. Bivariate regression analyses were used to examine the association between change in depression score and variables of interest conceptually tied to depression, such as migrant spouse status or social support. Descriptive statistics, tests of association, and regression analyses were computed using Stata 12.1.
Results
MESA Participant Characteristics
The majority of the 39 participants (77 %) who were present for pre-intervention and follow-up data collection attended all five weekly MESA meetings. Group sizes ranged from 3 to 12. The baseline characteristics revealed most participants were middle aged (mean age, 40.6 ± 13.9), married (64 %), had children (85 %), and had migrant family members (90 %) ( Table 1) . Almost 30 % of participants had a current or former spouse who was a return migrant, and 18 % had a current migrant spouse in the US. Table 2 
Outcomes
CES-D
Social Support Scale
Mean social support was 31.0 for all groups at baseline (Table 3) . Participants with no depressive symptoms reported higher levels of social support at baseline (33.3 ± 4.9) than those with moderate (29.9 ± 8.2) or high 
Discussion
MESA is one of the first promotora interventions that translates strategies used to improve social support and depression with Mexican immigrants in the US to the women left behind on the other side of the border in Mexico. While encouraging, the outcomes from the implementation of this brief intervention point to the need for a larger study and further research to better understand how MESA impacts depression and perceived social support in women. This study was designed to evaluate a brief group intervention focused on improving depression and social support for women impacted by migration in rural Mexico. Depression scores declined modestly (2.4) overall, and perceived social support increased significantly from baseline to follow-up, especially for non-depressed participants or those with return migrant spouses. Depression outcomes among participants varied according to baseline level of depression and migrant spouse status. Participants with high depressive symptoms at baseline experienced a significant decrease of 5.6 in mean CES-D scores and approached a transition from high to moderate depressive symptoms. When results were grouped according to current, return, or no migrant spouse, depressive symptoms increased significantly among those with a current migrant spouse, while the other groups experienced decreases in depressive symptoms from baseline to follow-up. Cultural context and feasibility issues in the study community seen over an 8-year period influenced the development of MESA. Since mental health represents a new area for promotoras [28] , the ability to compare our findings to similar interventions is limited. Our results show a decrease in depressive symptoms for those with depression that is close to a clinically meaningful decrease of 5 points on the CES-D scale. Given the cultural context surrounding mental health, limitations of clinical mental health interventions in rural Mexico and the benefits of peer support, a community-based promotora intervention may be a culturally acceptable and feasible way to address depression in Mexican migratory sending communities.
While social support has been shown to be protective against depression [46] and to be negatively impacted by the migration of family members [47] , the exact mechanism of this effect is unclear in this study. Our work contributes to the finding that social support is protective against depression; those in our study with the highest perceived social support both at baseline and at follow-up were those who were either not depressed or who had a return migrant spouse. In addition, these groups experienced the largest and only significant increases in social support, perhaps because they are better equipped to accept or perceive additional social support through a promotora intervention. Conversely, those with current migrant spouses may be reminded of the distance between themselves and their spouses through this kind of intervention and hence less able to accept or perceive social support. Migration patterns that were once circular and contributed to the maintenance of family relationships are now more permanent [48, 49] , resulting in a more permanent family separation and decreased migration between Mexico and the US. Women with current migrant spouses may not know when or if they will see their partner, while those with return migrant spouses know that their once migrant husbands are not likely to return to the US. In addition, MESA may not provide sufficient social support to compensate for the support lost from spousal migration, explaining why this group's depression scores did not improve. Similarly, the normative aspect of migration and the associated decline in social support in the study community may explain why the results of this brief intervention were not stronger. Changes in social support were not shown to be significantly associated with changes in depressive symptoms in our analyses and further emphasize the need to better understand how social support may impact depression for women in a migratory sending community. On the other hand, the decrease in CES-D scores for the depressed groups may have been due to factors other than social support. Other aspects of the MESA curriculum, such as coping strategies and mindfulness exercises, could contribute to a decrease in depression.
This pilot study focused on the implementation and results for an intervention focused on improving mental health and social support for women impacted by international migration in Mexico. Given the stage of development of this project, there are numerous limitations that should be noted. A small sample size (n = 39) limits our ability to ascertain the effectiveness of this intervention across a wider population and to investigate meaningful associations among hypothesized relationships. Our results point to a change in depression for MESA participants that most benefits those with higher levels of depression; however, depression tends to attenuate over time and thus regression to the mean cannot be excluded as a possible explanation for our results. We also could not compute the impact of the intervention as compared to a placebo and solely focused on program participants. MESA is a five-week intervention with encouraging results; however, most effective community-based programs focused on peer social support and depression are at least 8 weeks long [30] . This short duration might have a dose response effect on depression and social support scores at follow-up. A longer intervention with a larger sample of participants may reveal more significant findings. While group sessions were designed to last an hour and a half, promotoras reported that group meetings often lasted longer, possibly impacting attrition. Because promotora groups varied in size and composition, we were unable to measure whether some promotoras were more effective group leaders than others given the small sample size and potential confounding factors. In addition, the social support instrument we used was found to be reliable in our sample, but future tests with larger samples are needed to establish the validity of this instrument for Mexican women. Finally, those excluded from data collection at follow-up (n = 21) did not appear to differ from participants in any measurable way. However, the inability to follow up with these women precluded us from understanding if these women did in fact differ from other participants (n = 39) in a meaningful way.
Further work includes more in-depth qualitative research with promotoras and program participants to better understand how the MESA curriculum, group dynamics, and promotora effectiveness could be improved. For example, a longer intervention with more group sessions may increase the intervention's effectiveness. Future work will also explore how the MESA intervention improves social support and depression, and identify the appropriate target population and duration of the intervention.
Understanding the health impacts of international migration means not only addressing the health of those who leave and currently reside in a foreign country but also tackling how migration impacts those who are left behind. MESA demonstrates that low-cost, community-based approaches for addressing immigrant health in the US can be adapted to address similar issues in communities of migration in Mexico. This study also highlights how the social responsibility for addressing the health impacts of international migration can be extended beyond national borders. Addressing mental health through a communitybased approach has the potential to improve depression and social support in communities of migration, and a lay health provider model may be the most feasible approach in low-resource settings. Programs like MESA have the potential to raise awareness about mental health and ultimately lead to health behaviors that contribute to the quality of life for populations whose communities are by necessity unstable. While international migration is impacted by larger social forces beyond the scope of a public health intervention, the development of community based approaches to mental health care represent a step towards addressing the health impacts of migration on the other side of the border and warrants further attention.
